Supplementary material 1
Trends are estimated using the Theil-Sen slope estimate without taking into account the 3 autocorrelation of the data (i.e. uncertainties are underestimated). Uncertainties are given at the 95% 4 confidence level (NS: non-significant trend). These results are given for comparison with the Table  5 1, in order to illustrate how the autocorrelation of the data (ignored here but not in Table 1 ) affects 6 the uncertainties of the trend estimates. Note that the autocorrelation only influence the confidence 7 intervals (not the best estimate). Compared to the results given in Table 1 and discussed in the 8 manuscript, the uncertainties reported in this Table are substantially lower. Some trends that were 9 insignificant when considering the autocorrelations appear significant (for instance the decrease of 10 the CO 5 th percentile in spring and summer). These differences highlight the importance of taking 11 into account the serial correlation of the data in order to avoid underestimating the uncertainties 12 affecting the trends. 
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at Shemya Island (in the Pacific) to 209 ppb at Hegyhatsal (in Hungary). The standard deviation 24 inferred from the annual mean CO of all stations is 28 ppb. The annual mean CO mixing ratio given 25
by the MOZAIC-IAGOS data in the LT is 143 ppb for the same period. It is in the lower range of 26 the zonal average CO inferred from the GAW surface stations at this latitude. When considering 27 only the surface stations above 1000 m above sea level (a.s.l.) (i.e. 3 stations all located in Europe : 28
Jungfraujoch, Ochsenkopf and Schauinsland), the zonal average is reduced to 145 ppb, thus very 29 close to the annual mean CO observed in the LT by MOZAIC-IAGOS aircraft. The annual mean 30 CO mixing ratio in the MT (115 ppb) is substantially lower than the zonal average given by surface 31 stations, but the difference with the highest mountain station Jungfraujoch (located at 3580 m) is 1 very small (-7%). 2
To further assess the representativeness of the MOZAIC-IAGOS observations, the correlations 3 between the annual mean CO mixing ratios at the GAW surface stations and the CO mixing ratios 4 observed in the LT and MT are given in Table S2 . Except at Ochsenkopf where the correlation is 5 only 0.40, all GAW stations show correlations with the MOZAIC-IAGOS data in the LT exceeding 6 0.60 (up to 0.94 at the mountain site Jungfraujoch, close to Frankfurt/Munich). Except at 7
Hohenpeissenberg, higher correlations are found with the MOZAIC-IAGOS data in the MT. Thus, 8 the interannual variation obtained in the MOZAIC-IAGOS data in the LT and MT is consistent with 9 the interannual variation observed at regional and global surface sites at this latitude. 10 Therefore, although the measurements performed by the MOZAIC-IAGOS aircraft in the LT may 11 still be influenced by some local emissions, these comparisons with the GAW surface stations 12 highlight a good consistency, both in terms of mean annual CO mixing ratios and interannual 13
variations. This gives confidence on the representativeness of the MOZAIC-IAGOS observations. 14
